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Speakers
• John Lendrum – President of Norwalk Concrete Industries, Norwalk Ohio, a regional producer of precast concrete products for 

DOT, industrial, commercial and infrastructure applications.  Mr. Lendrum is a 1980 Graduate of the Krannert School at Purdue, 
retired Colonel in the United States Army and past Chairman of the National Precast Concrete Association.

• Jeff Brechbill – graduated from Valparaiso University in 1996 with a BS in Civil Engineering.  Upon graduation, he worked for I
NDOT Central Office Division of Design until October 1998, when he accepted a position with First Group Engineering as a Ro
adway Design Engineer.  Having now been there for over 25 years, Jeff is currently President and part owner of First Group En
gineering.

• Andrew Pangallo – 2009 Purdue Grad with 14 years of experience. Current role is the Construction Digital Delivery Lead Engi
neer responsible for collaborating with civil engineering community including INDOT Central and District Design, Construction, 
and Operation Offices, Software company/vendors, consultants, and contractors on the implementation of digital delivery for de
sign and construction. He managed the I-69 Finish Line Corridor construction from Martinsville to I-465 and coordinating the co
nstruction efforts with the design teams of each segment. Provided support to other current major projects such as Clear Path. 
Also served as a Field Engineer supporting Greenfield District. Project Engineer on other notable projects: Accelerate 465 and I
-465/I-65 South Interchange Modification.

• Tommy Nantung, Ph.D., PE – Research Manager for the Indiana Department of Transportation, Division of Research and Dev
elopment in West Lafayette, Indiana.  He represents the Indiana Department of Transportation in AASHTO Special Committee 
on Research and Innovations, AASHTO Research Advisory Committee, AASHTO AII, and several technical committees at the 
Transportation Research Board.  He has over 35 years of engineering experience, 30 of which were spent in the pavement des
ign, construction, materials, and rehabilitation at INDOT.  He authored and co-authored more than 180 technical publications. T
ommy holds a MSc degree from the University of Michigan at Ann Arbor, a PhD degree from Purdue University, and a registere
d professional engineer in Indiana and a Graduate Faculty at Purdue University.  
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Outline
• Introduction

• Panelists Presentations
– Growth of precast concrete systems (PCS)

– Common types of structures

– Common challenges

– Specific perspectives on quality management

– Stakeholders and involved parties

– Defects – inspection, identification, and correction

• Q & A
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Benefits of Precast Concrete System
s (PCS)• Minimized traffic disruption 

• Shorter project duration
• Increased quality and durability of infrastructures
• Lower project life-cycle costs 
• Improved worker and motorist safety

Accelerated bridge construction with precast concrete
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Defects in Any Stages Offset Cost and Tim
e Savings 

• Isolated within each lifecycle stage
• Labor-intensive and sporadic inspections.

• Possibility of missing quality problems 
• Adverse impacts on subsequent operations

Rebar corrosion caused by low 
concrete cover [2]

Missing rebars during 
reinforcement placement [3]

Chipping of concrete segments 
missed to identify at plant [4]

Examples of quality concerns 

Limitations of current quality management (QM) practice
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A BIM-Based Framework for Holistic Quality C
ontrol in

Precast Concrete Construction

Digital twin for holistic QM in PCS

Overarching goal
To develop, validate and test a holistic quality 
management framework/model for precast 
construction of transportation infrastructure 

Objectives
1. Designing a system-level framework for 

lifecycle QM of PCS
2. Exploiting BIM for PCS in the precast-at-

plant stage

Project Advisory Committee (PAC)
• INDOT and neighboring DOTs
• Contractors (First Group Engineering)
• Precasters (certified with INDOT) 
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BIM : A Solution for Holistic PCS QM
Building Information Modeling (BIM) enables
• Standard storage of data/information
• Seamless exchange of information/knowledge  
• Continuous accumulation of information/knowledge 

Comparison of data/info./knowledge communication efficiency

Design Precast
production

Transport Lift &
Installation

Operation &
Maintenance

Decommission &
recommission
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BIM approach
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Acquisition of QM Data - Sensing Techn
ologies

• Automate laborious inspection tasks 
• Improve safety 
• Enable the “live” digital twin (DT)

“Live” digital twin enabled by scan-to-BIM [5, 6, 7]

Image source: [2]

Laser Scanner 

Ground Penetrating Radar (GPR) Scan Images

3D Point Cloud BIM Form Model

Rebar spacing
Rebar diameter
Slab size
… …

BIM Pavement Model

Defect size
Defect location
Defect rating
… …
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Task 1: System-Level Framework De
sign

BIM-based dynamic framework for PCS QM 

… …… …… …… …
… …… …… …
… …… …… …… …… …… …… …
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PCS from Precast Concrete 
Producer's Perspective

John Lendrum
Norwalk Concrete Industries
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Growth of Precast in Transportation Infr
astructure• Precast Limits Jobsite Labor Costs and Speeds Erection or Inst

allation

• Limited Only By Site Access, Crane Capacity and Design
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Most Common Types of Structures
• Storm and Sanitary Drainage is the Largest Single Market

• Sound and Retaining Walls of all Types

• Highway Barrier

• Utility Products; Vaults, Pullboxes, Specialty Structures

• Bridge Components 
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Defects – Inspection, Identification, and C
orrection
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Common Challenges
• Recruiting and Retention of Qualified Labor

• Impact of Construction Material Inflation on Multi Year Projects

• Government Regs with Environmental Rules Being Most Challe
nging
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Specific Perspectives on Quality Management – Design and Implementation 

• PCI and NPCA Plant Certification Programs Improve Precast

• Dedicated Plant QC Personnel and a Controlled Inspection Pro
gram

• Mulitple ACI Level I Technicians

• Industry Training Opportunities NPCA Master Precaster Progra
m
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Stakeholders and Involved Parties
• Customers, Specifiers, and DOT Officials

• Vendor Support with New Technology and Products

• Value of Industry Meetings and Training Attendance

• The Precast Show Indianapolis February 2024 

• National Precast Concrete Association    www.precast.org
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Defects – Inspection, Identification, and C
orrection• Pre Pour, Post pour, and Shipping Inspections

• Written Repair Procedures; Understand What Is a Problem

• Most Damage Occurs In Shipping and Jobsite Handling

• Undersized Lift Equipment; Short Chain Rigging, Travel Distanc
e
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US 40 – The Very First Precast 
Pavement in Indiana 

Jeff Brechbill
First Group Engineering
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Growth of Precast in Transportation Infr
astructureThe First Precast Concrete Pavement in Indiana

Contract R-30397

US 40 – Des. 0013790

City of Richmond, Indiana

INDOT Greenfield District

Letting Date: February 8, 2017

Prime Contractor: Gradex

Precast Concrete Pavement – US 40 Eastbound 

(South A Street) from South 3rd Street to South 11th Street and 

(South 11thStreet) from South A Street to East Main Street
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Growth of Precast in Transportation Infr
astructureDowntown Richmond, Indiana
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Common Challenges
Maintenance of Traffic & Constructability
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Common Challenges
Maintenance of Traffic & Constructability
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Common Challenges
Maintenance of Traffic & Constructability
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Specific Perspectives on Quality Management – Design and Implementation 
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Specific Perspectives on Quality Management – Design and Implementation 

Unique Special Provisions: Allowable Tolerances
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PCS from the Perspective of Field 
Installation and Inspection

Andrew Pangallo
INDOT
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Most Common Types of Structures
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Specific Perspectives on Quality Management – Design and Implementation 
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Common Challenges
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Defects – Inspection, Identification, and C
orrection
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Defects - Constructability
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Defects – Inspection, Identification, and C
orrection
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Defects – Inspection, Identification, and C
orrection



44TRANS-IPIC PU-23-RP-01

Defects – Inspection, Identification, and C
orrection

Outlet Erosion                                              Flowline issues
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Stakeholders and Involved Parties
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Defects – Inspection, Identification, and C
orrection
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Defects – Inspection, Identification, and C
orrection
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Defects – Inspection, Identification, and C
orrection
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INDOT Precast Concrete Pavement and
MSE Walls

Tommy Nantung PhD PE
INDOT Research and Develop-

ment Division



• Short opening to traffic
– Concrete pavement renewal fo

r short range.

– Concrete pavement reactive m
aintenance (slab replacement).

• Mechanically Stabilized Earth 
Walls (MSE Walls)
– Based in INDOT approved syst

ems.

• Bridge elements
– Prestressed beams, based on 

design.

Growth of precast applications and typical uses



Common Challenges in Precast Elements

Fabrication/Sizing Shipping/HandlingCuring/FIFO

HandlingCuringCuring



• The quality of the precast con
crete element should exist fro
m end to end until the precas
t element is in service
– Sizing and meet the tolerances

– Formwork and structural eleme
nts

– Concrete mixes

– Placement of concrete and fini
shing

– Curing and keep curing the co
ncrete

– Handling and shipping

– Placement

• The process
– From consultants, designers, c

ontractors, pre-casters, inspect
ors, shippers, and installers

Perspective of Quality Management



Identifying defect
• Visual inspection is the first to 

detect defect

• Non-Destructive Testing (ND
T) to detect structural defects
– Pulse velocity

– Ground Penetrating Radar (GP
R)

– Ultrasonic Tomography

• Lab investigation
– Optical Microscope

– Thermo-Graphic Analysis (TG
A)

– Scanning Electron Microscope 
(SEM)

Visual

NDT

Lab/SEM



Corrections
• Determined by the inspectors 

in the fabrication plants

• Corrections at the fabrication 
plants
– Cosmetic corrections

– Other structural/non-structural 
corrections

• Corrections in the constructio
n site
– Usually “adjustment” that will n

ot compromise performance

In plants On Site adjustment

On Site adjustment

None

None



Q & A
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